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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fusion zone visualization equipment used in order 

to observe the molten pool produced by laser welding. 

[0002] 

[Description of the Prior Art] Observation of the molten pool produced by welding is important for 

management of welding quality, and stabilization. 

[0003] 

[Problem(s) to be Solved by the Invention] However, since it carries out by depending on luminescence 
of a molten pool, it is possible in molten pools, such as TIG arc welding, but since plasma light and the 
laser scattered light are emitted more intensely than the perimeter, observation of a molten pool is very 
difficult in the molten pool in laser welding (YAG). namely, laser welding — like — a molten pool — 
high — when covered with the brightness plasma, since the plasma and the laser scattered light are 
stronger than luminescence from a molten pool, luminescence of a molten pool will surely be buried in 
these luminescence. 

[0004] then, this invention — high — it is going to offer the fusion zone visualization equipment which 

can observe the molten pool by laser welding which emits the brightness plasma. 

[0005] 

[Means for Solving the Problem] the molten pool according to laser welding in order that this invention 
may solve the above-mentioned technical problem — turning — this molten pool — high — with the short 
pulse laser light source for irradiating a brightness short pulse laser light It has a camera possessing the 
high-speed shutter which photos near a molten pool, and timing equipment which synchronizes closing 
motion of the high-speed above-mentioned shutter with exposure spacing of the short pulse laser light 
by the above-mentioned short pulse laser light source. And it considers as the configuration in which the 
above-mentioned camera was made to equip with the wavelength filter it was made to make only the 
wavelength of the above-mentioned short pulse laser light penetrate. 

[0006] If short pulse laser light is irradiated by brightness higher than luminescence of plasma light or 
the laser scattered light from the short pulse laser light source towards a molten pool, since the above- 
mentioned plasma light etc. can be attenuated with a wavelength filter, a molten pool can be visualized. 
[0007] Moreover, since the light of different wavelength from the short pulse laser light for lighting by 
considering as the configuration which combined the wavelength filter which has a different transmitted 
wave length band from this wavelength filter with the wavelength filter which makes only the 
wavelength of short pulse laser light penetrate can be made to penetrate, a molten pool can be visualized 
as a color picture. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0009] First, the principle of this invention for visualizing the molten pool by laser welding is explained. 
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[0010] That is, if a molten pool is illuminated from the exterior, and brightness higher than 
luminescence by plasma light, the laser scattered light, etc. is given and it illuminates by the 
homogeneous light like a laser beam in this case in order to visualize a molten pool, with a wavelength 
filter, plasma light etc. can be attenuated and it will become observable. Furthermore, incidence, such as 
plasma light to a camera, can be suppressed in time by adopting the light source which emits light 
intense for a short time like a pulse laser as the above-mentioned laser beam for lighting, and 
synchronizing the shutter of a camera. 

[001 1] the molten pool 3 which drawing 1 shows one gestalt of operation of this invention based on the 
above-mentioned principle, and is formed in a base material 2 on the laser-welding torch 1 — turning — a 
molten pool — high - with the short pulse laser light source 5 for irradiating the brightness short pulse 
laser light 4 as an object for lighting The camera 7 equipped with the high-speed shutter 6 for photoing 
the molten pool 3 neighborhood (video camera), The narrow-band wavelength filter 8 makes tins camera 
7 equip and it was made to make only the wavelength of the short pulse laser light 4 penetrate, The 
timing equipment (delay generator) 9 makes it synchronize with exposure spacing of the short pulse 
laser light 4 by the above-mentioned short pulse laser light source 5, and it was made to make the high- 
speed shutter 6 open and close is formed. And it has considered as the configuration equipped with the 
mirror 10 of ****** it is made to draw the short pulse laser light 4 irradiated from the above-mentioned 
short pulse laser light source 5 to a molten pool 3, and the lens 1 1 which arranges in the necessary 
location of the optical path of this short pulse laser light 4, and extends the short pulse laser light 4. 12 
shows a monitor. In addition, the above-mentioned wavelength filter 8 may be the thing of a simple 
substance, or may be the combination of the filter member of two or more sheets. 
[0012] the case where the molten pool 3 formed in a base material 2 on the laser-welding torch 1 is 
observed — the short pulse laser light source 5 — high — emit the brightness short pulse laser light 4, and 
it is made to lead this to a molten pool 3 through a mirror 10 or a lens 1 1, and the high-speed shutter 6 of 
the camera 7 which photos a molten pool 3 is synchronized with the output of the short pulse laser light 
source 5, and it is made to make it open and close by the command from timing equipment 9 at this time 
Under the present circumstances, since the camera 7 is equipped with the narrow-band wavelength filter 
8, a photograph is taken as a condition attenuated by plasma light and the laser scattered light. Thereby, 
in the former, the molten pool 3 which was not able to be seen can be seen as a condition that it emerges 
on a monitor 12. 

[0013] Thus, in this invention, the luminescence reinforcement more than plasma light and the laser 
scattered light is given to a molten pool 3 with the high-intensity lighting by the short pulse laser light 
source 5, and further, by adoption of the high-speed shutter 6 the wavelength filter 8 and laser 
synchronous, since most incidence of the harmful light to a camera 7 is omitted and it enabled it to 
reduce the amount of incident light sharply, visible observation of a molten pool 3 is attained. Therefore, 
welding quality is easily manageable. 

[0014] Next, drawing 2 puts side by side the wavelength filter 13 with which a transmitted wave length 
band differs from the gestalt of other operations of this invention being shown, and having been shown 
in drawing 1 in this wavelength filter 8 in the same configuration in the wavelength filter 8 with which 
the camera 7 was made to equip as an attenuation filter, and the information on a molten pool 3 is 
acquired as a color picture. 

[001 5] Although the screen effect will become weaker and the information on the configuration of a 
molten pool 3 will be covered with the gestalt of operation shown in drawing 1 when permeability is 
gathered simply since only single wavelength is penetrated as the wavelength filter 8 is shown in 
drawing 3 (b) If allowances are given to a S/N ratio by control of exposure brightness or shutter speed 
etc. combining the wavelength filters 8 and 13 of two sheets with which transmitted wave length bands 
differ as shown in drawing 2 Since wavelength other than short pulse laser light 4 for lighting can be 
made to penetrate slightly as shown in drawing 3 (b), a molten pool 3 can be visualized as a color 
picture. Incidentally, in drawing 3 (b), the a sections are [ red and the c section of green and the b 
section ] blue. 
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[0016] Thus, since color information can be acquired by distributing 3 color extent and giving the 
transmitted wave length band of a filter with the combination of the wavelength filters 8 and 13, the 
temperature and the penetration condition of a molten pool 3 which are hard to detect in one color 
become detectable, and become still more advantageous to management of welding quality, and 
stabilization. 

[0017] In addition, the combination of the wavelength filter in the gestalt of operation of drawing 2 of 
the ability of modification to be variously added within limits which do not deviate from the summary of 
that it is not what is restricted to two sheets, and other this inventions is natural. 
[0018] 

[Effect of the Invention] As stated above, according to the fusion zone visualization equipment in laser 
welding of this invention, the outstanding effectiveness like a degree is demonstrated. 

(1) the molten pool by laser welding — turning — this molten pool — high - with the short pulse laser 
light source for irradiating a brightness short pulse laser light It has a camera possessing the high-speed 
shutter which photos near a molten pool, and timing equipment which synchronizes closing motion of 
the high-speed above-mentioned shutter with exposure spacing of the short pulse laser light by the 
above-mentioned short pulse laser light source. And since it has considered as the configuration in 
which the above-mentioned camera was made to equip with the wavelength filter it was made to make 
only the wavelength of the above-mentioned short pulse laser light penetrate With the high-intensity 
lighting by the short pulse laser light source, the luminescence reinforcement more than plasma light and 
the laser scattered light is given to a molten pool. And by not being made to carry out incidence of most 
harmful light to a camera by adoption of a high-speed shutter to a wavelength filter, a molten pool can 
be visualized, therefore a molten pool can be observed easily, and it can contribute to management of 
welding quality, and stabilization. 

(2) By considering as the configuration which combined the wavelength filter which has a different 
transmitted wave length band from this wavelength filter with the wavelength filter which makes only 
the wavelength of short pulse laser light penetrate Since plurality can be made to distribute the 
transmitted wave length band of a filter, information which can visualize a molten pool as a color picture 
and is acquired can be made [ many ], and this becomes still more advantageous on management of 
welding quality, and stabilization. 
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